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BOARD  REVIEW  QUESTIONS: 

AORTIC  VALVE  DISEASE 
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REVIEW  COURSE 

The  most  comprehensive  review  to  help  you  prepare  lor  the  NBE  certification  examinations. 


BOARD  REVIEW  Q#1  -  65  Y/o  M  w/SOB,  EASY  FATIGUE 


•  Poorly-controlled  DM,  HTN,  ^lipids,  OSA  and  OHS 

•  140/70,  5’8"  (1.7m),  383lb  (173.7kg),  BMI=60  kg/m2 

•  |S2  single;  3/6  late-peak  murmur— carotids 
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'  LVOT  Vmax 
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AV  Vmax  425  an/s 

AV  Max  PG  723  mmHg 
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ECHO  -  AV  DATA  SUMMARY 

•  Peak  Velocity  -  4.3  m/sec 

•  Mean  Gradient  -  41  mmHg 

•  Calculated  AVA  -  1 .2  cm2 

•  AVA,ndex  -  0.5  cm2/m2 

•  Dimensionless  Index  -  0.27 

HOW  DO  YOU  INTERPRET  THIS  DATA? 

1 .  Mild  AS  -  because  lvot  vti  overestimated 

2.  Mild  AS  -  because  lvot  diam  over-measured 

3.  Moderate  AS  -  based  on  valve  area 

4.  Severe  AS  -  based  on  pv,  mg,  indexed  area 

5.  Cannot  determine  -  poor  data  quality 


+  AV  VTI 
AV  Vmax 
AV  Max  PG 
av  Vmean 
AV  VKvm  FKi 
AVA  (VTI) 


105  cm 
425  cm/s 
72.3 

296  cm/% 
<0.9  nwiiUci 
1.33  cm2 


♦  LVOT  VTI 
LVOT  Vmax 
LVOT  Max  PC. 
LVOT  Vmean 
LVOT  Mean  PC 

*  LVOT  VII 
LVOT  Vmax 
LVOT  Max  PG 
LVOT  Vmean 


28.4  cm 
108  cm/s 
4.65  nrHy 
79.4  cm/s 
2.90  nxitTg 
27.7  cm 
1 10  cm/s 
4.83  nirt  Ig 
83.6  cm/s 
3.04  nrrtta 
140  ml 


SV(IVOT) 
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BOARD  REVIEW  Q#1  -  65  Y/o  M  w/SOB,  EASY  FATIGUE 

What  do  you  recommend? 

1 .  High  Risk  AVR 

2.  Medical  management 

3.  Dobutamine  Stress  Echo 

4.  Left  and  Right  Heart  Catheterization 

5.  Referral  to  Bariatric  Surgery  program 
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RHC 

•  RA  16 

•  RV  58/1 7 

•  PA  59/1 8/37 

•  PWCP  27 

•  LVEDP  37 

•CO  5.2  Cl  1.9 


LHC 

•  AV  -  MG  42  MM  Hg, 

AVA  0.98  CM2 

•  Coronaries 

•  LM  =  No  SIG.  DISEASE 

•  LAD  =  80-90%  STENOSIS  AFTER  D1 

•  LCx  =  PROX  30%,  OM1  99  %,  OM2  100% 

•  RCA  =  mid  30  % 


What  do  you  recommend  now? 

1 .  High  Risk  AVR  +  CABG  X2 

2.  TAVR  +  MULTIVESSEL  PCI 

3.  Treadmill  Stress  Test 

4.  Medical  Management  for  now 

5.  Referral  to  Bariatric  Surgery  program 


ECHO  -  AV  DATA  SUMMARY 

•  Peak  Velocity  -  4.3  m/sec 

•  Mean  Gradient  -  41  mmHg 

•  Calculated  AVA  -  1 .2  cm2 

•  AVA,ndex  -  0.5  cm2/m2 

•  Dimensionless  Index  -  0.27 

HOW  DO  YOU  INTERPRET  THIS  DATA? 

1 .  Mild  AS  -  because  lvot  vti  overestimated 

2.  Mild  AS  -  because  lvot  diam  over-measured 

3.  Moderate  AS  -  based  on  valve  area 

4.  Severe  AS  -  based  on  pv,  mg,  indexed  area 

5.  Cannot  determine  -  poor  data  quality 


+  AV  VII 
AV  Vmax 
AV  Max  PG 
AV  Vrrean 


105  cm 
425  cm/s 
72.3  mmHg 

'.■"Xiim  s 


♦  LVOT  VTI 
LVOT  Vmax 
LVOT  Stax  PG 
LVOT  Vmean 
LVOT  Mean  PG 
x  LVOT  VTI 
LVOT  Vmax 
LVOT  Max  PG 
LVOT  Vmean 
LVOT  Mean  PC 
SV  (LVOT) 


28.4  cm 
108  cm/s 
4.65  nrHy 
79.4  cm/s 
2.90  nvrttg 
27.7  cm 
1 10  cm/s 
44)3  mnhg 
83.6  cm/s 
3.04  nsrSta 
140  ml 


AV  Moan  (Hi  40,9  nmHu 
AVA  (VII)  I.Him.' 
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BOARD  REVIEW  Q#1  -  65  Y/o  M  w/SOB,  EASY  FATIGUE 

What  do  you  recommend? 

1 .  High  Risk  AVR 

2.  Medical  management 

3.  Dobutamine  Stress  Echo 

4.  Left  and  Right  Heart  Catheterization 

5.  Referral  to  Bariatric  Surgery  program 


rhc 

•  RA  16 

•  RV  58/1 7 

•  PA  59/1 8/37 

•  PWCP  27 

•  LVEDP  37 

•CO  5.2  Cl  1.9 


LHC 

•  AV  -  MG  42  MM  Hg, 

AVA  0.98  CM2 

•  Coronaries 

•  LM  =  No  SIG.  DISEASE 

•  LAD  =  80-90%  STENOSIS  AFTER  D1 

•  LCx  =  PROX  30%,  OM1  99  %,  OM2  100% 

•  RCA  =  mid  30  % 


What  do  you  recommend  now? 

1 .  High  Risk  AVR  +  CABG  X2 

2.  TAVR  +  MULTIVESSEL  PCI 

3.  Treadmill  Stress  Test 

4.  Medical  Management  for  now 

5.  Referral  to  Bariatric  Surgery  program 
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BOARD  REVIEW  Q#2  -  38  Y/o  M,  ||EX.  TOLERANCE 


Avid  biker:  1  yr  j  tolerance-  DOE,  dizziness,  fatigue 

COARCT  OF  AO  (PATCH  REPAIR  1  7  MO),  BICUSPID  AoV 

Phys.  Exam 

•  1 18/70;  5’9”  (1.8m),  176lb  (79kg),  BMI=26  kg/m2 

•  3/6  SEM  W/PRESERVED  S2 


BOARD  REVIEW  Q#2  -  38  Y/o  M,  ||EX. 


I  LVOT  Vmax  2.53  m/« 

LVOT  Vmtan  1.10  m/a 

LVOT  maxPQ  25.63  mmHg 
LVOT  maanPG  15.24  mmHg 
LVOT  Env.Ti  213  ms 

LVOT  VTI  54.6  cm 


4  V  a» 


PW 


i  AV  Vmax  2.85  m/d 

AVVmean  2  00  nvv 

AV  maxPG  32.45  rnmNd 
AVmcanPG  17.88  mmHg 
AV  Env.Ti  304  ms 

AV  VTI _ 81.0  cm 

v  0.02  m/a 


cw 


J  iMh  it 

I1»4 


Dimensionless  Index  =  0.89 
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BOARD  REVIEW  Q#2  -  38  y/o  M,  ||EX.  TOLERANCE 

What  is  the  diagnosis? 

1 .  Bicuspid  Aortic  Stenosis 

2.  Hypertrophic  CMP  w/LVOT  obstruction 

3.  Subvalvular  LVOT  obstruction 

4.  The  Dl  is  0.89  -  There  is  no  obstruction 

5.  Need  more  information 


MID  LV/AO  LVOT/ AO 
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BOARD  REVIEW  Q#2  -  38  y/o  M,  ||EX.  TOLERANCE 

What  do  you  recommend? 

1 .  Resect  Subvalvular  Membrane 

2.  Resect  Subvalvular  Membrane  and  AV  repair 

3.  Resect  Subvalvular  Membrane  and  AV  replacement 

4.  Balloon  Valvuloplasty  of  LVOT 

5.  Do  NOTHING 


BOARD  REVIEW  Q#3 

What  can  lead  to  underestimation  of  the  aortic  valve 

PEAK  GRADIENT  ON  ECHO  AS  COMPARED  WITH  INVASIVE 

hemodynamics: 

1 .  Pressure  Recovery 

2.  Equating  peak  instantaneous  gradient  to  “peak-to-peak” 

GRADIENT 

3.  A  LARGE  INCIDENT  ANGLE  TO  THE  AORTIC  OUTFLOW 

4.  Failure  to  account  for  high  subvalvular  flow 

5.  Low  stroke  volume 
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BOARD  REVIEW  Q#3 

ECHO  AOV  PG  VS.  CATH/HEMO  AOV  PG 

A.  Pressure  Recovery  - 

Echo  PG  HIGHER 

B.  Equating  peak  instantaneous  gradient  (Echo)  to  “peak-to-peak" 
(Hemodynamic)  gradient - 

Echo  PG  HIGHER 

C.  A  LARGE  INCIDENT  ANGLE  TO  THE  AORTIC  OUTFLOW  - 

Echo  PG  mis-measured  LOWER 

D.  Failure  to  account  for  high  subvalvular  flow  - 

BOTH  Echo  and  Hemo  PG’s  elevated 

E.  LOW  STROKE  VOLUME - 

BOTH  Echo  and  Hemo  PG’s  lower 


BOARD  REVIEW  Q#4:  85  y/o  WOMAN  w/DOE  +  CP 

•  h/o  “mild”  as.  Hypoxic  on  rm  air,  2+  pitting  edema 

•  3/6  MID-LATE  PEAKING  SEM  RADIATING  TO  NECK 

•  Cardiac  Cath 

•  RA  =  1 6,  RV  =  97/1 9,  PA  93/27  (53),  PCWP  =  22,  Cl  1 .5  L/min/m2 


•  Arteriography  -  minimal  luminal  irregularities 
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+  LVOT  VTI  19.1cm 

LVOT  Vmax  74.7  cm/s 

LVOT  Max  PG  2.23  mmHg 
LVOT  Vmean  52.5  cm/s 

LVOT  Mean  PG  1 .24  mmHg 
S V  (LVOT)  59.9  ml 

1.6  3.2 


59.9  ml 


69  BPM 


BSA  =  2. 


AVA  by  CE: 

0.8  cm2 


+  AV  VTI 
AV  Vmax 


62.8  cm 
304  cm/s 


AV  Max  PG  36.9  mmHg 
AV  Vmean  204  cm/s 

AV  Mean  PG  19.9  mmHg 
x  AV  VTI  63.1cm 

AV  Vmax  305  cm/s 

AV  Max  PG  37.2  mmHg 
AV  Vmean  223  cm/s 

AV  Mean  PG  22.1  mmHg 
AVA  (VTI)  0.949  cm2 

AVA  (Vmax)  0.767  cm2 


Hi 

L  «  <# 

NVkY 

BOARD  REVIEW  Q  #4 

Mean  Gradient  <40  mmHg  means: 

1 .  This  is  definitely  NOT  severe  AS 

2.  The  gradient  is  low  because  there  is  depressed  LV  ejection 

FRACTION 

3.  The  gradient  is  low  because  the  CW  Doppler  was  mis- 

MEASURED 

4.  The  gradient  is  low  because  of  low  stroke  volume 

5.  As  LONG  AS  CALCULATED  AVA  IS  0.8  CM2,  THE  MEAN  GRADIENT 
DOESN'T  MATTER. 
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LOW  GRADIENT  AS: 

THERE’S  A  LOT  TO  THINK  ABOUT!! 


•  Low  Stroke  Volume  (SV,) 

•  Depressed  EF 

•  Preserved  EF  - 

•  Tiny  Ventricle 

•  Impaired  Filling 

•  Severe  MR 

•  Impaired  RV  output 

•  Increased  Vascular  Afterload 


BOARD  REVIEW  Q  #4 

In  this  case,  the  best  next  step  for  diagnosis  is: 

A.  NO  FURTHER  WORKUP  IS  NEEDED. 

B.  Treadmill  stress  testing  w/echo  assessment  of  AV  at  peak  stress 

C.  Dobutamine  stress  echocardiography  with  staged  assessment 

OF  SV,  AVA  AND  GRADIENTS 

D.  TEE  ASSESSMENT  OF  AORTIC  VALVE  MORPHOLOGY  AND  PLANIMETRY 

E.  Pulmonary  Function  Testing  to  evaluate  lung  disease  as  an 

ETIOLOGY  FOR  SYMPTOMS 
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Peak  Velocity:  3.19  m/sec 
Mean  Velocity:  2.28  m/sec 
Peak  PG:  40.64  mmHg 
Mean  PG:  24.30  mmHg 
VTI:  63.70  cm  ^ 


i  A  0.7  cm2  zl 
C  8.0  cm 
Depth:  10.0  cm 


2:6.0  MHz 


BOARD  REVIEW  Q  #5 

A  PATIENT  PRESENTS  WITH  THE  FOLLOWING  ECHO  FINDINGS: 

LVOT  DIAMETER  =  2.0  CM 

LVOT  VELOCITY  =  130  CM/S 

Aortic  velocity  =  4.1  m/s 

2D:  Moderately  calcified  AV,  Normal  LVEF  (70%) 


The  aortic  valve  area  is  most  likely: 

1 .  Normal 

2.  Mildly  reduced 

3.  Moderately  reduced 

4.  Severely  reduced 


Dl  =  130/410 


Dl  =  0.32 


5.  Cannot  be  calculated  (incongruent  units) 
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BOARD  REVIEW  Q  #5 


Table  3  Recommendations  for  classification  of  AS  severity 


Aortic  sclerosis 

Mild 

Moderate 

Severe 

Aortic  jet  velocity  (m/s) 

<2.5  m/s 

Z.6-2.V 

3 .0-4.0 

>4,0 

Mean  gradient  (mmH&) 

— 

<20(<30") 

20-40b  {SO-M") 

>40b  (>5Q*) 

AVA  £cm2) 

— 

>1.5 

1 .0-1.5 

<1,0 

Indexed  AVA(cm^/m2) 

0.60-0.35 

<0.6 

Velocity  ratio 

>0.50 

0.25-0.50 

<0.25 

aESC  Guidelines. 
bAHA/ACC  Guidelines. 
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